100   Healing (repair) and hypertrophy

Fig. 4.31a   Hypertrophied muscle fibres of heart in   Fig. 4.31b   Slightly atrophied heart muscle; to eom-
a case of arteriosclerosis with high blood pressure,    pare with Fig. 4.3la. x 250.
x 250.

ventricular   hypertrophy,   whereas   systemic
hypertension gives rise predominantly to left
ventricular hypertrophy (Fig. 15.1, p. 399). The
heart may increase to twice the normal weight,
the degree of hypertrophy being limited by the
diffusion of oxygen and nutrients between the
capillaries and the thickened fibres. Smooth
muscle may also  undergo hypertrophy,  for
example in the wall of the stomach in a patient
with pyloric stenosis, in large bowel proximal
to an obstructing tumour (Fig. 19.81, p. 653),
or in the bladder when the outflow is narrowed
by an enlarged prostate (Fig. 25,3, p. 992).
The muscle in arterial walls also hypertrophies
in response to long continued high blood pres-
sure (Fig. 14.13, p. 371). The most striking
hypertrophy is seen in the pregnant uterus,
where a combination of increased functional
demand and hormonal stimuli results in enlarge-
ment of fibres to more than a hundred times
their original volume. In early pregnancy, there
may be both hypertrophy and hyperplasia of
muscle fibres. After parturition, the muscle
fibres return to a normal size and this is seen
also in hypertrophied heart muscle when the
increased work stimulus is removed.

In some instances, the response to an increa-
sed demand is by a pure hyperplasia; for inst-
ance, blood loss is not followed by enlargement
of red cells and leukocytes but by an increase in
their production in the haemopoietic marrow
(Fig, 17;9b, p. 517);

Compensatory hypertrophy may occur in the

is re-
thie

kidney enlarges and, particularly in young pati-
ents, may double its weight. This is brought
about by increase in the si/.e of the nephron as
a result of both hypertrophy and hyperplasia of
the component cells of the glomcruli and tub-
ules. Removal of one adrenal leads to hyper-
trophy of the cells of the opposite cortex, the
medulla remaining unchanged, Following re-
moval of a lung, the remaining lung enlarges
but this is caused mainly by over-distension,
which produces a lasting enlargement of the
alveoli; only when it occurs in early life is there
any formation of new alveoli. Compensatory
hypertrophy is a widespread natural phenome-
non, as illustrated in Fig, 4.32.

The testes are exceptional in that, in both
man and animals, removal of one in adult life is
not followed by enlargement of the other, the
number of spermatozoa produced being re-
duced.

(b) Hypertrophy due to hormonal changes

A balanced activity of certain of the endocrine
glands is essential for the normal growth and
metabolism of the tissues and many of the ex-
amples of hypertrophy and hyperplasia already
mentioned require the continued physiological
action of the growth hormone of the anterior
pituitary as well as an adequate blood supply.
Excessive secretion of growth hormone (usually
due to a tumour of the oxyphil cells of the
anterior pituitary) results in adults in acrome-
galy (p. 1010) with bone enlargement and gener-
alised organ and tissue hypertrophy* This is